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[i***i] yyy^-^on^iiufim 

it***2] ge-r*/ >y ^-vtfn«#«rm»*i-r 
wiBSft-rs/ ^— ^o{f#oeis^— nasi* 

nutated it ta«<o m*«oK6*f« & ttw -r »*MKiEji» 

x. 5 w t k -T Z> * p y * jftfcHIUtt. 

[1***3] S«t5/^^-^P«*«:m»flt 

^{i * 5 w £ fc -r 5 * p y * tttBEs&o 

flME«JESJSM8«Sfc J: 0 *« S * b ttfc ^ n y ^ «# 

gaiB^ -x ^tblalSSic J: 9 «IU * tt^^ * S^A'* i tt 
E»»»cj:9 n5W«S;h,fc*n</*«#K:J:iK gift 
LtiiS^!) f — ^HBtg^rkn&m HBU n ttBf K<0 
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[1***5] g{rra/>y *->-2pff^-£2#m- 

«TIS» l ©»JlliaR0tH*0*ftj(jl*:«IUl"rs*y 

irtiiBSfH-rs / >y ^— v-tf o(t#oeasu— Mciaa 

Hi, 

is 

[1***6] KflM-*y vy ^— >-t?n«#©gEftA«r 

«nea« / > y ^ — ^.p ft ^(nfcm u—Y\^mz 

^2^-r^^iHissi, 
30 >y ^— vtfp<t-^i^^tt7t^ p y^fs#^ffl: 

k, 

[1***7] sft-r^y ^y ^->-^p«#«:2^-r 
8ftiami^^iHiKom^0^b^^wi-^3iy^ 

IBUJEMfllXSW^ J: D »fi $ ii: b tifc ^ p • iy ^ fS 

^ia^it^ow^mo^fi^m^i-5^m®^ 
[1***8] fS**2a>b!***7^i**ba>— icis^ 

50 0^ p y ^ttttilH]|»lc^»t58ff1E»»ffl!Hll»^, 
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1 (O'H (D^<— J* (CA^I b . 

*XifcSg5 2(Dy<>f 7 h7V^^«0-<-^lCA* 
U 

WtlfS^ 1 <Ds<-Jtf—7 h7>^^^; **£:Sgl<£> 

8915*2 0^3^—7 h 7 CO:* S y^$r*2co 

mes* i <nmm*<Dm&b . 
wna«2o«gt* j f-«><ft*t«:. fg3?vM#-7 h7. 

MESS 3 <&«ja*^0>(iM8*:3S l ^HMtEH^^ML, 
SHE* 3©/M^-7 h 7 * co-<— * £B 3 com 

[ff#Jg9] W*«2d^»*«7 0V^^-^ia* 
fcSSl©^^-? h7>"^^^- *lcA2lU 
MIS* 1 tfVM 7 h7^^^^ 

mire* 1 <offigt*^-ote« i fftmm 2 ^s^at^tes 

MISS l 0V<>r 7 h^v^^o^ mFfE 
S2co/WAK-7h7^^^^='^^^i: ; Sr> *4<E> 

IHBJB 3 <o«8t**ott*S:JB 2 oWKWEIc&ttU 
W1B«nEJBiatMB2^<>f^-9 

#{itKJ£#Jbfc<iI£H^-r<5, <fc 5»c«fifc$ixfcCl 

[IS^IO] ft^2^bfi^7coi^n^-lC|E 
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8MB h 7 *2t<£>fg l <oft-^^±£*ii&S! b 

nasts:^ its i <DmmnE.iz.mwn,* 

8uf2 h 7 y^.^#©8 2 o«-g-«^«:^ix-m««:.Sr 
h 7 * b < tt&fo&St <OflHR«BE^» 

io ^p>«riBS»A*fs#os»ott»fflicjt«uyha** 

HUlE 7 h7V^XttMOS 

(000 1] 

[0 0 0 2] 

BSMa-fBH**. mx-&y*—2 <ote&mm& i [Gb/ 

7— ^:«>ea!Ji** $ «*.tf i [Gb/s] «r«x.s 

[0 0 0 3] IE11 2 fi£*<0^ n «y ^ttfcblHlS&O^^ 
^r^n ^^|UlcT^b/ctO-Cfc5o S3 12 

A**n^y >y ^— v-tfo (nrz) «*o»kAS: 

[0 0 0 4] 
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T?fc£ 0 -r^*>*>, ^iS^f [b/s] toy x^- 
vif p{f4§-£gmt-£*:#>lci4. <£4Btt:i&Ss3 t^&g: 
f [Hz] X'W)HF'tZ>Zb&&mt $ixrv>5 0 

[0005] La>L#as^ n^ic^^nr^^^ta 

[0 0 0 6] fe&<0? d ^ftjtfJlElS&Srll 

[0 0 0 7] ^E(jflFcD^^{iffiit^t>^m 

[0 0 0 8] fc*5. ^ p $/^OftJtBtH]g§£ U 

#^Dg6 3 - 7 0 5 0-J§-^i£^£*b-t^£o 
[0 0 0 9] ^CC\ Ji&UfcJ: 5fct£*<*> 

[0010] 

[Bl«:**t6fc*©?a] iitfiE gift 3 fc 

(ffl.U ml4Sr3£*>jE8E») Ltf:if#£, «ftlBS« Ufc 
-e«jBE1B»»««K:J:0*«b-CV^«#«:n»« ({a 

[0011] s-fc, *:«wi4* m^ssnfc/vy^- 

ia»£*UV^««»««t?^n 3/ ^ ft ^«BE»J 
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[0012] **Mo«H*aTi-ttw-ra. 

<0fflrt«#*rn fc, «r«^, 

^0 [0013] 

[0014] H 1 tt, *3BW©» 1 cnnM<DMWAc&Z) 

»3. «»ffiniB4, {s^^^/^^s. mjEMw^ss 

[0 0 15] A*«ST-l l^bAASWAAf-^fl 

^il^2(cT^jl$Hfc» 
U^py^*ft, 3&sffi*HJttfc»3lcA**tt. A^-r 

$ tb-C«6*fffllHlB 4 id A^f 

[0 0 16] S« LfcA*f— a^ftffiMlWJS 

tu* * tt 5 p 2/ ^ utft s«»©tt*a»«« 

[0 0 17] C(D^T-^lU3tC7!F-r o (3 3 (a) I*, A 
^^^5^-^<f^-. 0 3 (b) 14, 13 3 (a) OA^] 

50 fc«a-J-5^fcK:J:0»&Stb53iy^^^, 83 
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(c) 14, mEEMfflft&$sG thtz? o y ^m 

urv^5o titz. i3 (d) tt, n&ffl$mM&6frb 

[0 0 1 8] ^3fe^i£l-:fc^TI4. 0 3 (b) (D^yiS 
**frX\Z&Q* 0 3 (c) OttajStlfc^n^fS^ 

0 3 (c) JC^-TJ: ay^<y^i:^oy^«# 
«a»-«tfcffia 5 ttl*£ftT^fc. §3 (c) "CI4, <& 
[00 19] U>>U *ll«Sftfc^By^*»JiS*lfc 
3 (d) ic^-TJ: ttffi^flillCt^oTt, # 

If^^tU^UXL* 9W^5o i3 (d) lcf4, # 

[0 0 2 0] ^tt, coj; 5fc»!U4* A2)fi*a s ^ 
[002 1] 04 (a) ^ JfctfefflU: LT, ?6*fi«t- 

♦MRSfcffl^olBWfc*-^. 04 (b) lcf4. it 30 

tfc#J£LT, tt«Jttt»*«, fflWSftfc^o 

[0 0 2 2] ^Lt, 04 (c) Kf4, 04 (b) Oft 

[0 0 2 3] 04 (a) Kl»^J:5l^ «*#*fc*5V* 

0 4 (b) -CI4, BICtt«IR*-efco-Ct, *r«0«fcttli- 40 

[0 0 2 4] :£XH0Sllk0>7BlR'?tt« 0 4 (c) 

[0 0 2 5] Cw-Cli, ffi*BiaS* s 0-+Jc/2 > +7c 

[0 0 2 6] fcftTU COfe*, #3&9l0>»tetf>«ffi"e 50 
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14, y&&*J3?— *»-#U ffiffilft* 

[0 0 2 7] :W«f^i3 (e) tCT^-fo U6*U - 

<BBBttftv\ 

[0 0 2 8] ??tfHl*r»»LT, C<O|fe*rffi[Hl»4C0 

\tiJi£tiZ>o con— s<x-?4/uf 5<DM£i\z£ 
6a*ffl2>"rS**s'*«#f [Hz] A^^tt/c-r 

— ^{t*©^— ^eaas*f [b/s] *u?l<&sj: 

[0 0 2 9] .hlSU/h^^cOHiSO^JSlCOV^rSJC 

[0 0 3 0] 0 514, Sli&^Ji: tr, 

£ e 0 5^#iU, ^-y^tUlHlSSl 14, tB«A*fS 
Ql, Q2, C^l^)glh7^^M ( rHKj 

Mh7^i/*?Q4, Q5, 3L$<y#7**Wtitf) : & 

2coii h7^i^***tQ6, Q 7 SratrXfbiVMtt. 

Ih7^^Q16, Ql 7^^LTHi^-r^^3, 

1, Q12. f3, ^4(D^®J h^^i/^^^i-^iS^ 

^A^J^-rs^soHSbh^^^^^^Qi 3, Q 
14. &U*g5 2. S 5 0i®] h^>-^^^^O^il^^ 
^l:£ltt«t5h7>"^^Q8, Q15£r*8 

[0031] ZCOoh, $3, fB4<Og«I»2iO c »5<Z> 
^lft*»4. #teWlfeS?P (Exclusive OR) 

Q9, Q 1 OlCA^ftSHifcA^ff-^A, 

L, $5(Dll h^^^^^^fQ 1 3, Q 1 4 1CA^^ 

16, Q 1 7<D^<— ^^«4, EXOR (A, B) , EX 
OR (A_. B_J ^X^$tb5 0 tLt, ft^-A, A 
_I4, xvy^7to7Q4, Q 5 0ttJ^l{f-^B, B_ 
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W)tt\ZAt)t$frX}oV , Mt> PULSE, PULSE_ 

liAMf in, I N_<om&mcis\,^x s z.(nmm&f 

[0032] deli, *&w<D-nmwt\.x. 

[00 3 3] 0711 fiE:ffiitK§§^>Jri*^^lHl8&^^ 
— 0y£^LAct>OT*£>5o S17$r#fiaLT, CLK, C 
LK_^i:t^lh7>'^^Q2U Q2 2 

3 0Mg^E£tWc h7^^Q2 6, Q2 7, Q2 
8, Q29h ^li, h7^^^Q26 s Q 2 7 CO 
=iU? ?nmW}h7>i?**ftQ2 1, Q2 200ffl^id 

iih7V^^^Q2 1. Q2 2cotf^£:A 
^H5^'>7FfflOh7>^^Q2 4, Q25 

7^^Q28, Q 2 9teIE*BC0PU L S Ejf-^*:^ 
-^drt, h7^^Q28, Q29<OnU^ 
fl, ^KlOfiCK C2^btlf,VCC(C 
ffi^^tb^^^^tii^^^^ :y*:7*n!7Q3 1. 3 
2lCA^£*b3o IS 7 Kite, I^t/A-*— jv Ym.YcW& 

[0 0 3 4] H 7 kciF LtctiLnvtMi\2\&<r>W)tt&ffimz 

mW-rZ>t, PULSElf^Hi ghU^/KiO^ 
fi, PULSEjffltLowU^i:^^ h7y^ 
^^Q28, Q29^tVL (Q2 6, Q 2 7 11^7 . 
U) , h7^^Q31, 3 2(CH CLK, CLK 

iMQ2 1, Q22(Offi^I^h7^^Q24, Q 
2 5 <ZV<-;* • 3i ^ s/ ^^miEV B E^f^T Ufcmffi^ 

a^^-s^i-. mmm^m-mci. C2\^x^>zr 

V>y$fr, — ^PULSE^Low^W^I: 
fi, h7>"^^Q28, Q29W7U h7^^ 
*Q2 4, Q 2 5— (OmftE'^^&T^tU tiCl, 
C 2lCifV^u$tLfcm{5:d5^$tt, ClGOfc^ttt^O 

ut, ouT_ii^^ttfcfit (^-^ki) zmx-r 

So 

[0 0 3 5] i£*MIlH]3S£: LTtt, ^OIh]S&^ 

s^Lti<tv\ ms^mmi^x. &ttm®&&. 

^^tc, ^tt^tt^ibA^fH^-I N, I N_^A^t 
n !7[pJ&&$?Wc<£> h7^^Q4 4 <t , SH/ftX-T^S/*;* 
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nMWk. ^t^y-<*- VmStZfrft h7yy^^Q4 5 

Q4 1, Q4 2 COn U^^li^iigjg!$^TS6tR4 8 
***Q4 1, Q4 2 con U^*tf>^iSSj^?,ri, ^ y 

*y**ym&$:mfc*z> h 7 q 4 a<d-<— * 

ldA^$^T^-5 0 ^fcilh7y^^^Q4U Q 
4 20x^5,^ tt, JSfitR 4 6, R 4 7 CO-^lC^:^ 
/0 th&M£tl. SSR4 6, R4 7COte^li*ii^$ti 

r, h7>-^^Q4 3 con is? ?\zm$i£ti\ by> 

y^^Q4 3 CO ;y;m*gJnR4 9 £r;fr LXffiWJm 
^VEEtcS^JxT^So 

[0 0 3 6] IH8£#Rau-t, ^co^fillHl^coibf^co 
SHa^t5c *^^«JC0^, 1fim<DtiLni±m&<D 

^/IsXh "9 , h7^^Q4 3 te&ftimi&XWlft it 
V^<5o *i\ A^7 I N^>er^H i g h U"</l^bTri 5 

oT<6£ (I N_oomfetcit-< I NC0m{&G9;fr#SiV> 
20 ^) , %U h 7 PttQ 41, Q420x> 7 ^ 

IC^r^n-^^^^nfcffifetR 4 7 , R 4 8<D« 
t h7^^Q4 3C0n # <Dt£M&X&>Z>W&E 
1(1, I N(Dmfel)>b. h7V^^Q4 1^-^ • 

-e60^^:, h7^^Q4 30x; ;/ * • n U^^Pfl 

[0 0 3 7] h7^^Q4 3l3&fP?S«c-eSWLT 
5fc#>, h7y^^Q4 3^Stl5l»l iNcom 

30 $LfrTfrz><D\zfocx, ^^^®^-r^>o ctLi-^cr 

^ y#7*v ^tU^OUToom/£^^*-±#^5o 
[0 0 3 8] ^CtC, A^IN^^blCLowV^^ir 
T^otvK £ ( I N__com{£l£Jt-< I N<D®fi[C0^5&5 

s I N cofSt£# s -t#"f~£ w i: 0 ^ 95 i& 

E l oomiifi. h7>y^^Q4 2co-<— ^ • s/^ 

h7>^^Q4 3 CO^- ^ • n U^^^m/EV 
CEIi^^ii-^tb^o h7^^Q4 3l4fiS?Pffi« 

40 ^JP^tiTV^5/c^> h7V^^Q4 3 5:»ftix5^;St 
li, I N_<Dn&t>*±.&Z<O^J&CX (I NC0®ttd5JE 

[0 0 3 9] cniCiO, H 8 lC^-rte*tffi0fttt. A 
t^in, I N F^<o£fe£Miiu -Tftt>*>. I IN-IN_ 

[0 0 4 0] IU9IC, jftWffililKoS^lcRftSIIJfiW 

m&fflf&bttmisX, /^^-7h7^^Q4 3?r 
50 S^RCS-Cltfex/ttOTfe^ 11^7^ 




// 

^ * MQ 4 1, Q 4 2 (Dx ^ y * \C<Z:tl^th—%fofri£%il 

te«rt:«ffi««aa v e e £ tix v > 5o 

[004 1] IN. I N_tt, ffi«a»A*T»feSfc 
Ich i g h u^t,T^ot< Z>b ( I N_oom{il- 

[0 0 4 2] A^INA^^lCLowl/^y^^ 
T^otVK £ ( I N_omfilCit-< I N<Dltt©*^ 

tt»*icitani-So rtua&cr, tH^ouTfi, 

ICTR-T*. ^^fem> Bl 9 ^-r«*MfilHl)»tt, B8 

I I N- I N_ I lCit^JUfcffi$:m^t-5 

[0 04 3] 121 1 0 Jdfl, . El 8 IC^ Ufc»*tffi[sl«tf> V 
^ 3. U—>3 Vtt««r^-To A*IN, I N_<D«HCfS 
D-C, I I N- I N__ hCJt«Ufc«[«:OUT**ffi*U 

[0 0 4 4] **5. B8, &tfB9ICtt. *fi*MBHJi»& 

4 1-Q4 5I1 «xtf n^^UMOS h7^^ 

[0 0 4 5] *^^C0m2OHifi(D^flSlCOV^ 
BB*#IHLTiMWIcRW"*-*. H2I4, *%W<D%i2 

[0 04 6] 02 Sr#K-T5 £ . #36WoSB 2 <D%M<D 

Eft 4, {£^^^^^5, &t^«JE»JI»«S«6Sr«x. 
[0 0 4 7] ArtflH'f-i l*»6A*Sft*A*7*-^fll 

So 

[0 0 4 8] £fc, WESiJWIgfiSe^bOtta^ny 
^ l <&5WS« 2 Id J: 9 $ *t£o 

[0 0 4 9] Zfr(b<0&tti'*^*tftffl£tl1t1tem?* 
y^«*i:asfit*iJt«*3^A**tt. »»*nfcA* 

[0 0 5 0] t&mZtifr* * * ? ntoJlftib* 1 2£riib 
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X*VU^\&ft&frZ> 0 A*^— ** s ^:^ftttS[HIS^&l^ 
<>:A;^£*V!^C, ^2CD^S7^^*5Lr^^Hfc 

mc^*yismm\Ei&i icA^n^^o*^*. mite 

»10|llficojgffii:lRl«T-*>6. 
[0 0 5 1] 1(7)^2 coH^^^Hic^v {i, #3fcti£ 

^7-c»lt5 0 -tut. ^$nfcA^-r— *<omk 

[0 0 5 2] ttffl*t«f§2te, ^tt&0*ffi^/u^i:» 

70 mzfrtzi&m? o a* sn* »^$^ca 

tt, ^ixboffi^^||^Cfc{t#^te^iS[H]5S4Jc^ 
[0 0 5 3] I£OS2(O^M^ft, ffiffitfctt»3 

[0054] gill (a), ^.t/l^l 11 ( b ) tt, 

20 m<omMmtvx, ±u^itm2<DmM(omm(om^<o 

9 o ^affimSSlCo^T, 0. 25/imBiCMOS 

[0055] Hill (a) 4 [Gb/s] J > V ? 

— is^um^b Lt "0 110 11011 (OmVM 
L£A2;Lfc*&fc\ 4 [GHz] (D^u^^m^rtm 

[0056] Bill (b)«. [alttrtA0>tt&*r** tt 

[0 0 5 7] ^O^ijT-li, e^liiS4G b/ s ^ 

8V-1. 5V-C^S»1. 7GHz-5. 8G 

4GHz<7)^^^^^f-^^aaib-CV^6o 
[0 0 5 8] 

[0 0 5 9] #5B91K*5V^te, ffiffiit^ 

50 [0 0 6 0] 
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[@2] *%^Oi2^1(0^i^M$:^t^o 

[g]3] *^M<ollJSo«ffl<o»f^S:ttW-rsfc«)^^ 
^Aft-h-C*)5, (a) liA^tWt/^y 
-£n{f^ (b) I*/ V!) ^->fafi^swi:e 

Dtajsiifcawj/^, (c) tttbmztiti? * * 

*«-8\ (d) ttfflffl^ttfc^ p 

», (e) ttttttl$nfe^oy^«>»«*tLfc«^5fir 
RStoffi^Wtt^-TEI-CfeSo (b) tt*^^<o^ft 

<nmm k <t 5 ffiffiit«fc«o »tt ^-r m -e £> 5 0 

(c) *^^o^o^tcJ:5^ffi[e3^om^^t± 
[i6] jg&Mj: UTSW^Btf)— -piJ^r^-MU 




(8) #§1^1 0- 1 4 5 3 4 8 

[117] IllSWt LTffi«Jt««o— «I4:^ 

[i8] *«Mo-HlSWi br*fi*tfl[IiIK^— ««r^ 

[B9] *l^o-HiMi: LrteMffilHlSSoSijoiHiSS 

[110] B 8 Lfclft»ffl[ElK<OD C^^tf-T •> 

/0 [Hi 1] *$£W(om 2 coH^coj^liiico^Ttto/cv/ 
^i/-i/ 3 yofel^tWitfcl (a) i*4 
[Gb/s] A*7 f -^R^e>4 [GHz] <D*n* 
^«*^JfifflSixrv^-5jK»«:*"rHT?*>5. (b) 

[gii 2] .ajfeiswoWfifcSr^-r^oix^Bi-cfc^o 

1 ^y^«lttilHll» 

2 (JglGD) 

20 4 f&SHKlBlB 
5 iS«7-</u^ 

e mmmtmm» 

7 («2 0) £H« 

vcc, vee> vcs m^m/£ 
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[mi o] 



vole 
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